Introduction
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n Denmark, as in other European countries, the number of persons leaving the labour market with health-related social benefits has tended to increase over the past decades. In Denmark, 25% of the working-age population receives social security benefits-half of them being certified health-related benefits such as disability pension. The pattern of the disability or early retirement pension diagnoses has changed in Scandinavian as in many other European countries, with an absolute and relative increase of mental disorders. 1 In Denmark, approximately every second person newly entitled to a disability pension has a certified mental disorder. 2 The same proportion has been estimated for persons on long-term sick leave. 3 High and growing levels of both mental morbidity, especially depression, and work demands are assumed to be some of the causes, and each of them has indeed been shown to be determinants of sick leave, unemployment and disability pension. [4] [5] [6] In comparison with other European countries, on the one hand, Danish workers perceive highest control over their work, and on the other hand, they are among those countries with the highest work intensity, regardless of the comparable lower weekly working hours. 7 It is an essential principle in a universal welfare state that when employees owing to disabilities have temporary difficulties to comply with their work demands, they are entitled to sickness benefits. When disability gets permanent, they will either have the opportunity of getting another job, which fits better to their functional capacity, or they may be entitled to disability pension, if capacity loss exceeds certain thresholds. It is also possible that individuals who perceive work demands exceeding their functional capacity might be motivated to seek more suitable jobs or, if their productivity is affected, might be dismissed. 8 The latter mechanisms seem relevant for the Danish labour market, which is characterized by high job mobility due to low employment protection, which includes sick workers. 9 Danes change jobs 40% more often than in the rest of European Union. 10 Mobility and flexibility has been combined with both a high level of economic compensation during unemployment or sickness and an active labour market policy with early vocational rehabilitation. This triangular combination is denoted as the Danish 'flexicurity-model'.
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It is an ongoing debate whether this model primarily benefits the healthy worker, who can take advantage of job changes, while unhealthy individuals run a risk of exclusion. 12 This process of health-related selection into and out of certain working or employment conditions is often denoted as the healthy worker effect. 13 Furthermore, the principle might work best with defined somatic diagnosis, which is obvious for all parts involved in the rehabilitation process. Depressive symptoms often do not belong to distinct diagnostic entities, and functional limitations are less obvious to the surrounding at the workplace as well as when facing welfare authorities. Stigmatization is also still a problem, which may motivate employees to hide their difficulties. 14, 15 This leads to a situation where employees with depressive symptoms may face work demands that exceed their functional capacity. Furthermore, depression is associated with avoidance coping behaviour, which may lead to less situational flexibility and a deadlock in distressing jobs. 16 Earlier research has mostly focused on the separate effects of work demands and ill health on specific employment consequences, or has studied risk factors for workability among persons with depressive symptoms. Results were inconclusive, and information about work characteristics was lacking. 5 One current Finnish study finds that job strain is a risk factor for permanent disability among manual and non-manual workers with diagnosed depression. 17 Therefore, we found it interesting to assess the possible employment outcomes simultaneously for persons exposed to combinations of work demands and depressive symptoms under the conditions of the Danish labour market.
Study objective
In this article, we investigate whether and to what extent Danish employees with depressive symptoms in jobs with high physical or mental demands are running an excess risk of job change, unemployment, sick leave and work disability. We hypothesize that those who are 'double exposed' will be at highest risk of unemployment, sick leave and disability. At the same time, we assume that increased job change is mostly limited to healthy persons with high work demands.
Methods
Study design and population
We applied a longitudinal design with a 7-year follow-up period. Data source for baseline information was the Danish Longitudinal Study on Work, Unemployment and Health. 18 Participants were drawn from the Danish Institute of Governmental Research Longitudinal Register. The register includes data on a 10% random sample of the Danish population aged !15 years. Of those, a random sample of 11 082 Danish residents aged 40 or 50 years was drawn. The study group received a postal questionnaire in March 2000. The number of respondents to the survey was 7583 (69%). Information was supplemented by yearly register information on employment and social benefits from 2000 until 2007 data from Statistics Denmark (DST). 18 The linkage procedure is facilitated by the unique person identification number, which is assigned to every resident in Denmark. At Statistics Denmark, every participant gets a new ID number to ensure anonymity. Register information from DST is missing for those who had denied using their information and for emigrants.
Individuals were excluded if they (i) were unemployed at baseline, (ii) had a job change during 1999-2000, (iii) had received disability pension during 2001 or 2002 or (iv) had a missing value on any variable included in the analyses. This resulted in a final sample of 5785 participants. The group of excluded persons had higher degree of depressive symptoms and consisted of a higher degree of unskilled workers. For the group of non-respondents, antidepressant prescriptions during year 2000 were increased, and this group consisted of a higher degree of unskilled workers. 19 
Measurement of work demands
Perceived work demands in 2000 were measured with scales from the 'Copenhagen Psychosocial Questionnaire', which has been used in several studies. A description of the instrument and its psychometric properties has been presented elsewhere. 20 Questions about demands had the response options 'Never', 'Sometimes', 'Often' and 'Always'. For amount of work (three questions) and physical work demands (four questions), only persons who responded to at least two questions have been included in the analysis. Average response scores were calculated based on the number of questions answered. Persons from the highest quartile of the score distribution were defined as perceiving high demands, and those from the lowest quartile as perceiving low demands. All other persons were in the middle group. For the analysis of combined effects, categories were dichotomized. Those with 'high' amount of work and physical demands were defined as exposed, with the rest being reference groups.
Measurement of depression
Depressive symptoms were assessed with the Major Depression Inventory (MDI). This inventory is a 10-item questionnaire measuring both depressive symptoms on a continuous scale and major depression according to Diagnostic and Statistical Manual of Mental Disorders, fourth edition, algorithm based on symptoms experienced during the preceding 2 weeks. Six response categories were used: from symptoms perceived as 'not at all present' (=0) to symptoms perceived as 'all the time present' (=5), with a maximal score of 50. The MDI has been validated against clinical assessments of depression with patient and population samples 21, 22 and has been used to determine prevalence of depression in a representative sample of Danish residents. 23, 24 A score >19 has been shown to be superior to the algorithm approach, to index cases of major depression in population studies. 25 For the present study, the MDI score was divided into four intervals. A score from 0 to 2 indicates no depressive symptoms, and a score >19 indicates seriousness of symptoms similar to major depression. To be able to access graded effects, we further divided the middle group into those with score 3-8 and those with score 9-19, which covers the scores equal to at least one depressive symptom to less than major depression. For the analysis of combined effects, we defined the two highest score groups as exposed.
Outcome measures
Job change
For its measurement, register information 2000-02 was used. Each November, changes between the current job situation and the situation at the preceding November measurement are registered at DST. 
Sick leave
Information was available as number of days per year and covered all sick leave >14 days, which is the formal period, in which the employer had to pay the sickness benefits. Because of this, it was not possible to distinguish between short-term and long-term sick leave. Persons with a number of sick-leave days more than the 90th percentile of the whole sample (!22 days) during 2001-02 were considered as cases with increased amount of sick leave.
Unemployment
According to the definition of DST, persons who were unemployed >50% of all days during the registration year are defined as unemployed. Cases in this study were unemployed in either 2001 or 2002.
Work disability
All persons with certified work ability less than or equal to 1/2 are entitled in Denmark either for 'flexjob' (work ability between 1/3 and 1/2), which is a subsidized job scheme, or for full disability pension (work ability below 1/3). All new cases during 2003-07 were included. New cases during 2001 and 2002 were excluded under the assumption that those persons already had applied before the baseline survey.
Confounders
As confounders, we included gender, age, cohabitation status, education, alcohol consumption, smoking, obesity and muscular skeletal pain at baseline year 2000.
Information on 'vocational education' was obtained from the registry. Applying the ISCED classification, all persons were grouped into primary, secondary and tertiary education.
'Alcohol consumption' was defined from survey information. Questions from CAGE scheme discriminate persons with suspicious addictive behaviour. 26 Self-reported 'smoking' habits were used, and participants were categorized as either current smokers or non-smokers, who have either never smoked or quit smoking. 'Obesity' was defined as body mass index !30 kg/m 2 , calculated on the basis of self-reported weight and height.
Because musculoskeletal disorders and related pain are known causes of disability, we used self-reported 'chronic high or low back pain' as indicator for co-morbid conditions. 21 Persons were considered exposed when they perceived pain 'All the time', and persons were considered unexposed when they perceived less pain.
Statistical analysis
Analyses were conducted using the statistical program SAS 9.0. The effect of work demands and depressive symptoms on employment consequences was measured by odds ratios (OR) and 95% confidence intervals (CI) using multivariate logistic regression models. Trend effects of the exposure were assessed by using 'Cochran-Armitage trend test' within the logistic regression model. 22 Clustering of depressive symptoms and high work demands were measured as deviation from the expected prevalence. Expected prevalence of combined exposure is calculated as the product of the separate exposure prevalence. For the testing of the combined interaction effect, we constructed 2 Â 2 variables of work demands and depressive symptoms. Interaction, as risk ratio heterogeneity, was controlled for by including interaction terms in the logistic models. 22 Results Table 1 shows that 11.6% of the sample had changed jobs during 2001 or 2002. Rates were high among those with high amount of work and among those with addictive alcohol behaviour, but also among persons with an MDI score !19. Leaving the labour market for unemployment, sick leave or work disability was more common among those with low education, high physical job demands, chronic back pain, current smoking or depression score !9.
After controlling for all confounders in the logistic regression model (table 2), the same patterns became apparent. High mental work demands increased job change. There were effects of (and dose-response relationships with) physical demands and depressive symptoms on sick leave, work disability and also unemployment. The effect of work demands was attenuated by level of education, chronic back pain and level of depressive symptoms. Pain exerted the strongest attenuating effect on the association between physical demands and disability (results not shown). After adjustment for all covariates (table 3), the ORs for the combined effect of high demands and depressive symptoms on unemployment, sick leave and work disability were, in most cases, higher than the ORs for the separate effects. The highest relative effects were found for depressive symptoms in combination with physical demands. However, the combined effect showed no significant interaction on a multiplicative scale. Job change was increased for persons with low depressive symptoms and high amount of work, but not significantly different from those with high depressive symptoms. Among persons who perceived high physical demands, job change was highest for those with high depressive symptoms. We found no interaction effects on job change. Looking at absolute terms regarding physical demands/depressive symptoms, table 3 shows that 25.2% (sum of 1/0 and 1/1: 19.7 + 5.5) were having physical demands, and 14.4% (sum of 0/1 and 1/1: 8.9 + 5.5) showed symptoms of depression. Without clustering, this would imply that 3.6% (0.144 Â 0.252) was exposed to the combined effect, but in reality, it was 5.5%, demonstrating a weak tendency of clustering. Similar patterns of clustering with depression symptoms were seen with respect to amount of work (3.5 vs. 5.0%).
Discussion
In this study, depressive symptoms were a strong risk factor for unemployment, sick leave and disability. The effect was graded, and was not only evident for symptom scores equivalent to major depression, but also for lower MDI scores. This illustrates the strong direct disabling effect of depressive symptoms, which has been shown in other studies regarding sick leave and disability. 4, 27 It may be a direct effect of symptom-related functional impairment, but it might also be caused by co-morbidity from other somatic ill-health conditions, as demonstrated earlier. 28 Therefore, we controlled for chronic back pain, which is one important example of a frequent co-morbid disabling condition. As expected, it attenuates the effect. In contrast, pain might also be a somatic symptom of depression, and in this case, control would be counteractive. From this view, the presented results are conservative estimates of the real effect.
The disabling consequences of depression were present irrespective of the perceived amount or kind of work demands. This might be seen as natural result of the overall reduced work capacity caused by invalidating symptoms of depression. Alternatively, misclassification of exposure and differential selection into job groups occurring before or after baseline measurement (healthy worker effect) might have led to an underestimation of single and also interaction effects. 29 This is supported by the finding that persons who perceived high amount of work changed jobs to a higher degree, and got unemployed to a lower degree. This may be indicative of underlying voluntary decisions and the ability to actively cope with demanding working conditions. This would also be in line with earlier studies, which have shown that job changers are healthier, and perceive less work demands as signs of a positive adaption of person and work. [30] [31] [32] The same studies also find mental demands and strain, but not physical demands, as predictors of job change. Mental demands might be better adjustable through doing the same but less demanding job at a new workplace than physical demands. It might also be that differences in structural unemployment and employment prospective affect the chance of job change differentially. Against our hypothesis, the highest depressive symptom score was associated with job change, but at the same time strongly associated with succeeding unemployment, which may indicate a higher risk for involuntary job change from their baseline jobs. We found clustering of work demands and depressive symptoms, but not more than expected from the fact that both dimensions are selfreported, and therefore might suffer from a certain degree of differential misclassification.
Only the group of persons who perceived their jobs as physically demanding were generally ending up more often with sickness or disability-related benefits, which might be result of the mentally as well as somatically distressing work characteristics. This negative consequence, as well as the missing effect of amount of work, is supported by several earlier prospective studies. [33] [34] [35] [36] [37] Persons perceiving physical work demands had also higher risk of unemployment, which might also reduce motivation for job change, and lead to longer exposure periods with increased strain in the long run.
The results may indicate less favourable employment consequences for persons with ill mental health. Instead of healthy worker effect, this might be better denoted as unhealthy worker effect. It is further possible that the conditions of Danish flexicurity and the comparable high perceived work intensity in Denmark are affecting this selection process, but to conclude about the influence of those structural factors, results from cross-country comparisons are needed.
Strengths and limitations
We were able to assess simultaneously work environment factors, health and four different employment consequences, which is in contrast to most comparable studies. The register-based outcome measures were of high validity, owing to their origin from official statistics with population coverage. We were also able to examine, at the same time, short-term and long-term employment consequences, which opened for the possibility to compare the different trajectories. The job-change measure did not make it possible to differentiate between voluntary and non-voluntary job change, which would have been interesting in the light of the low employee protection in Denmark. Neither was it possible to assess changes of work tasks, which might be another factor to prevent negative employment consequences. The indicator for sick leave was not covering short-term periods, which is not administered in Danish registers. Information about work characteristics was narrow. For example, information about job control was missing, which, in combination with high work demands, showed disabling consequences in other studies. 38, 39 Exposure measures are selfreported, which entails the risk of common method bias. This would falsely attenuate the combined effect. Change of exposure during the long follow-up might have biased the results, especially regarding work disability. Re-calculation for work disability during 2003 showed higher OR for depressive symptoms, slightly higher OR for physical demands and slightly lower estimates for amount of work. Therefore, we might have underestimated the real effects. Unmeasured co-morbidity besides back pain associated with depression may confound the effects, but the exclusion of persons without employment and persons with work disability during 2 years before baseline limited this bias. Non-responders and excluded persons had a higher degree of depression and consisted of a higher degree of unskilled workers. We might, therefore, underestimate firstly the effect of depressive symptoms because of a possible healthy worker effect, secondly the effect of physical demands and thirdly its combination. It seems less likely that we underestimated the effect of high work amount, as this job characteristic is associated with skilled work. Generalizability is limited because of the specific age span; therefore, neither the youngest nor the oldest part of the working population is covered, and in comparison with other countries, it is limited because of the specific Danish labour market context.
Conclusion
Under the conditions of the flexible Danish labour market, employees with depressive symptoms were under higher risk of increased sick leave, unemployment and work disability, regardless of the kind and amount of work demands. Besides the possible effect of health selection and co-morbidity, one explanation might be this group has fewer possibilities to adjust or avoid the stressing demands and is not protected against dismissal by regulations. Action against employment consequences of depressive symptoms should not be restricted to areas of high work stress.
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